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TRUCK  WEIGHT  -  SPEED  STUDY 

Introduction 

The  seventeenth  annual  truck  weight-speed  study  was  conducted 
during  the  month  of  August  1961  "by  the  Joint  Highway  Research  Project 
of  Purdue  University  in  cooperation  with  the  Highway  Planning  Survey 
Unit  of  the  Indiana  State  Highway  Commission.  The  Highway  Planning 
Survey  Unit  makes  annual  studies  of  truck  weights,  size,  material 
hauled;  etc .  at  twenty  permanent  truck-weight  stations  located 
throughout  the  state.  The  truck-weight  speed  study  matches  the  weight 
of  a  truck,  obtained  by  the  Planning  Unit  with  portable  loadometer 
scales,  and  the  observed  speed  of  the  same  vehicle  as  recorded  at  a 
nearby  speed  station.  This  provides  the  basis  for  a  eorreJ-ation  of 
truck  speeds  with  truck  weights. 

Data  from  nine  truck  weight  stations  were  used  for  the  truck 
weight-speed  study.  These  stations  are  shown  on  Figure  1  and  are 
further  described  as  follows: 

Station     Highway   Location 

45B  So  R.  67  1  mi.  S.W.  of  Muncie 

5  U.  S.  30  1.3  mi.  E.  of  Bourbon 

k  U.  S.  31  0.2  mi,  S.  of  U.S.  6 

2  U.  S.  20  0.3  mi*  W.  of  S.  R.  2 

lh  U,  S.  iH  0„5  mi.  S.  of  S.  R.  2 

k2  U.  S.  52  0,1  mi.  S.  of  3.  R.  28 

58B  U.  S.  31  0.2  mi.  S.  of  Southport  Rd. 

75         U.  S.  in  0,2  mi.  S.  of  U.S.  In  Business  Aug.  23 

Route 
81         U<  5,150  0.5  mi.  E.  of  S.  R.  56        Aug.  2S 
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FIG.    I  LOCATIONS        OF         TRUCK        WEIGHT-   SPEED       STATIONS 


The  speed  observations  vere  made  on  level,  tangent  sections  of 
road  "between  one  and  three  miles  from  the  weight  station.  In  all  cases, 
sufficient  distance  was  allowed  for  the  trucks  to  regain  normal  cruising 
speed  while  minimizing  opportunities  for  the  vehicles  to  turn  off  the 
highway. 

The  speed  data  was  collected  by  the  writer  and  Mr*  Preston 
Clayton.  The  analysis  was  prepared  by  the  writer  with  tho  aid  of 
members  of  the  Traffic  Engineering  laboratory  staff. 

Squipment  and  Field  Procedure 
The  speed  observations  were  made  with  an  ELEC!ERQMATIC  Radar 
Speed  Meter  reading  directly  in  miles  per  hour.  The  radar  unit  was 
checked  for  accuracy  prior  to  field  use.  Figure  2  shows  the  adjustments 
required  to  correct  the  radar  readings  to  true  speeds.  All  observations 
have  been  revised  so  that  true  speeds  are  presented  in  this  report. 
While  in  the  field,  uniformity  of  radar  readings  was  verified  by  frequent 
checks  with  a  60~mila  per  hour  timing  fork.  At  one  station,  the  radar 
reading  was  also  cheeked  by  comparing  with  a  standardized  car  speedometer. 

The  radar  unit  was  placed  upon  a  box  approximately  four  feet 
from  the  edge  of  the  pavement  and  was  oriented  at  a  small  angle  with  the 
direction  of  traffic  flow.  Concealment  of  the  equipment  is  not  possible 
upon  modern  highways  having  adequate  shoulder  width.  To  lessen  the 
effect  of  driver  observation  of  the  speed  meter,  a  car  was  parked  so 
that  on-coming  traffic  could  not  see  the  radar  unit  in  sufficient  time 
to  reduce  speed.  Further  deception  was  accomplished  by  feigning 
mechanical  malfunction  of  the  car  by  raising  the  hood.  There  was  no 
apparent  change  in  speed  as  traffic  approached  the  speed  station. 
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FIGURE  2. 


CALIBRATION  CH\RT  FOR  THE  ELECTROMATIC 
RALAR -SPEED  METER 


norml 
For  use  in  this  study  onlyyhighway  truck  speeds  were  desiredo 

Therefore,  observations  were  made  only  on  "free-flowing"  trucks  -  that 

is,  not  hampered  "by  other  traffic  or  by  a  change  in  speed  resulting  from 

a  turn  or  stop.  This  limitation  caused  a  considerable  reduction  in  data 

on  low  capacity  highways. 

The  speed  stations  were  operated  during  the  same  hours  as  the 

truck  weight  station.  During  the  four-hour  period  8  a.m.  to  12  noon. 

trucks  moving  in  one  direction  along  the  highway  were  observed.  During 

the  afternoon,  12  noon  to  k  p.m.,  observations  were  made  on  trucks 

traveling  in  the  opposite  direction. 

Procedure  of  Analysis 


For  this  analysis  all  trucks  are  grouped  into  the  general 
categories  of  single-unit  or  multi-unit  (semi -trailer)  vehicles. 

In  addition,  the  single-unit  grouping  is  subdivided  by  weight 
into  those  having  a  gross  weight  of  5.?  000  pounds  cr  more,  and  those 
weighing  less  than  5*000  pounds.  This  weight  classification  corresponds 
to  the  existing  Indiana  speed  limits  for  trucks:  65  miles  per  hour  for 
"light"  (less  than  5,<O00  pounds)  trucks;  55  miles  per  hour  for  "heavy" 
(5,000  pounds  or  more)  trucks  on  four-lane  highways  with  a  median  of 
20  foot  or  more;  and  50  Miles  per  hour  for  heavy  trucks  on  other 
highways . 

Table  1  provides  the  speed  and  weight  data  of  single-unit 
trucks  -v^iUe  Table  II  presents  similar  data  for  multi-unit  trucks.  In 
these  tvo  tables,  the  data  are  also  summarised  by  type  of  highway 
(2  or  h   lane),  truck  weight  and  totals  for  each. 
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1 

a, 
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188 

76 

49 

425 

150 

212 

150 

136 

76 

724 

1.149 

^ve.    Wt-fLbs. 

358 

48.546 

40.705 

40.849 

44.283 

4o.546 

41.349 

40,575 

40,269 

37,000 

41,605 

42.595 

Ave.  Speed 

49.8 

46.5 

45.7 

46.9 

47.3 

47.9 

51.6 

51.4 

49.3 

49.8 

50.1 

48.6 

Conf.  Level 

95% 

95* 

95* 

95% 

95* 

95% 

95* 

95* 

95* 

95* 

95* 

95* 

Conf . 
Limit, 

Upper 

50.7 

47.1 

47.0 

48.0 

47.5 

48.7 

52.3 

52.1 

50.3 

43.1 

50.5 

48.9 

Lower 

48.9 

45.9 

44.4 

45.8 

47.1 

47.1 

50.9 

50.7 

43.3 

41.7 

49.7 

48.3 

k>  Errpty 

31.2 

22.3 

35.5 

40.8 

29.1 

28.6 

3o.8 

AO.R 

33.2 

3S.S 

3S.Q 

.3.3.4 

116 

203 

50.5 

49.6 

4227 

8 

Summary  of  Results 
From  Tables  I  and  II  the  folio-wing  observations  are  made: 
Single-unit  trucks  lees  than  5,000  lbs.— 

2-lane  hwys.   4-lane  hwys.   all  hwys. 
No.  of  vehicles  observed      87 
Average  speed  (mph)  48.4 

Average  weight  (lbs.)       V38O 
Single-unit  trucks  over  5? 000  lbs.— 

KCo  of  vehicles  observed     345  392         735 

Average  speed  (mph)  46.4  48. 7        47 < 

Average  weight  (lbs.)     12,196        12,422       12,32.6 
Multiple-units  (semi-trailers)  — 

Ko.  of  vehicles  observed     425 
Average  speed  (mph)  47. 3 

Average  weights  (lbs.)     44,283 

Table  I'll  reveals  that  2$  of  the  light  trucks  exceeded  the 
legal  65  mph  speed  limit  and  only  1$  exceeded  the  ''enforceable"  speed 
limit  of  70  mph.  On  two  lane  highways,  slightly  over  23$  of  heavy 
trucks  and  semi -trailers  exceeded  the  legal  speed  limit  of  50  mph.  'The 
percentage  exceeding  the  enforceable  speed  limit  (55  mph)  was  8|$  for 
heavy  single-unit       arly  5$  for  semis .  On  four-lane  highways, 
approximately  17$  of  the  heavy  trucks  and  19^^  of  the  semis  exceeded 
the  legal  55  £3?h  speed  limit.  On  this  type  of  highway  only  5-|-$  of  the 
heavy  trucks  and  2j$   of  the  semis  traveled  faster  tlian  the  60  mph 
" enforceable"  spe  ed . 

A  comparison  of  average  speeds  and  weights  for  the  last  14 
years  is  presented  in  Table  IV.  The  average  speed  of  single-unit 
trucks  has  shown  a  tendency  to  increase  since  1948.  During  the  last 
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five  years,  the  average  weights  have  also  apparently  increased  from  less 
than  9,000  lbs.  to  above  10,000  lbs.  The  average  speed  and  weight  of 
multi-unit  trucks  have  also  increased  considerably  during  this  period 
of  time.  Semi- trailer  weights  appear  to  have  a  fairly  constant  upward 
trend.  Figures  8  and  9  portray  graphically  the  apparent  upward  trend 
in  the  85th  percentile  s^eed. 

The  cumulative  frequency  distribution  curves  indicate  that 
multi-unit  trucks  travel  with  less  speed  varis  icks  than 

the  single-uni       .es .  This  is  disclosed  by  the  steepness  of  the 
central  portion  of  th  i      ncy  curve  ajid  the  narrower  speed  differential 
between  the  15th  and  8  _e .  The  group  exhibiting  the  greatest 

variability  in  speeds  is  the  light  single-unit  trucks. 

A  plo"".  of  ave       ick  speed  versus       sights  produced 
the  diagrams  of  E  L  J.     The  points  plotted  are  av 

for  a  weight  classification  while  the  lines  are  derived  from  individual 
speeds  as  observe!  For  single-unit  trucks  on  both  two- 

and  four-lane  highwa;       lope  of  the  plotted  line  is  significantly 
different  from  zero,  hat  the  speeds  vary  somewhat 

the  vehicle  weight.  The  slope  of  the  line  for  multi-unit  vehicles  is 
not  signific  at  from  uero  thereby  indicating  no  evidence 

of  a  relationship  bet-       :k  weight  and  track  speed  for  this  group. 
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